The apex of the tooth soon begins to be worn away, and it would appear, by many specimens that have been found, that the teeth were retained until nearly the whole of the crown had yielded to the daily abrasion. In these teeth, however, the deep excavation of the remaining fang, represented in profile in fig. 27 , plainly bespeaks the progress of the successional tooth prepared to supply the place of the worn-out grinder.
At the earlier stages of abrasion, a sharp edge is maintained at the external part of the tooth by means of the enamel which covers that surface of the crown.
The prominent ridges upon that surface give a sinuous contour to the middle of the cutting edge, whilst its sides are jagged by the lateral serrations. The adaptation of this admirable dental instrument to the cropping and comminution of such tough vegetable food as the clathrariee and similar plants, which are found buried with the iguanodon, is pointed out by Dr. Buckland, with his usual felicity of illustration, in his "Bridgewater Treatise," vol. i, p.
246.
When the crown is worn away beyond the enamel, it presents a broad and nearly horizontal grinding surface, and now another dental substance is brought into use to give an inequal-ity to that surface; this is the ossified remnant of the pulp, which, being firmer than the surrounding dentine, forms a slight transverse ridge in the middle of the grinding surface. The tooth in this stage has exchanged the functions of an incisor for that of a molar, and is prepared to give the final compression, or comminution, to the coarsely divided vegetable matters.
The marginal edge of the incisive condition of the tooth and the median ridge of the molar stage are more effectually established by the introduction of a modification into the texture of the dentine, by which it is rendered softer than in the existing iguanse and other reptiles, and more easily worn away : this is effected by an arrest of the calcifying process along certain cylindrical tracts of the pulp, which is thus continued, in the form of medullary canals, analogous to those in the soft dentine of the megatherium's grinder, from the central cavity, at pretty regular intervals, parallel with the calcigerous tubes, nearly to the surface of the tooth. The medullary canals radiate from the internal and lateral sides of the pulp-cavity, and are confined to the dentine forming the represented by the irregularly dotted tracts in the figure of the dental structure of this ancient reptile given in my "Odontography." This modification must contribute, with the medullary canals, though in a minor degree, in producing that inequality of texture and of density in the dentine, which renders the broad and thick tooth of the iguanodon more efficient as a triturating instrument. The enamel which invests the harder dentine, forming the outer side of the tooth, presents the same peculiar dirty brown color, when viewed by transmitted light, as in most other teeth : very minute and scarcely perceptible undulating fibres, running vertically to the surface of the tooth, is the only structure I have been able to detect in it.
The cement is simply and minutely cellular upon the crown of the tooth, but it exhibits the radiated cells at the base of the tooth.
The remains of the pulp in the contracted cavity of the completely formed tooth, are converted into a dense but true osseous substance, characterised by minute elliptical radiated cells, whose long axis is parallel with the plane of the concentric lamellae, which surround the few, and contracted medullary canals in this substance.
The microscopical examination of the structure of the iguanodon's teeth, thus contributes additional evidence of the perfection of their adaptation to the offices to which their more obvious characters had indicated them to have been destined.
To preserve a trenchant edge, a partial coating of enamel is applied ; and, that the thick body of the tooth might be worn away in a more regularly oblique plane, the dentine is rendered softer as it recedes from the enameled edge, by the simple contrivance of arresting the calcifying process along certain tracts of the inner wall of the tooth.
When attrition has at length exhausted the enamel, and the tooth is limited to its functions as a grinder; a third substance has been prepared in the ossified remnant of the pulp, to add to the efficiency of the dental instrument in its final capacity. And if the following reflections were natural and just after a review of the externa Icharacters of the dental organs of the iguanodon, their truth and beauty become still more manifest, as our knowledge of their subject becomes more particular and exact:
"In this curious piece of animal mechanism, we find a varied adjustment of all parts and proportions of the tooth, to the exercise of peculiar functions, attended by a layer of that substance. In those teeth which possess enamel, the mould or pulp of that constituent, is developed from the capsule covering the coronal part of the dentinal pulp. In the simple teeth, the secondary or enamel pulp covers the crown like a cap; in the complex teeth, it sends processes into depressions of the crown, which vary ill depth, breadth, direction, and number in the numerous groups of the herbivorous and omnivorous quadrupeds. The dentinal pulp, thus penetrated, offers corresponding complications of form ; and as the capsule follows the enamel pulp in all its folds and processes, the external cavities or interspaces of the dentine become occupied by enamel and cement; the cement, like the capsule which formed it, being the outermost substance, and the enamel being interposed between it and the dentine. The dental matrix presents the most extensive interdigitation of the dentinal and enamel pulps in the capybara and elephant.
The matrix of the mammalian tooth sinks into a furrow and and soon becomes inclosed in a cell in the substance of the jaw bone, from which the crown of the growing tooth extricates itself by exciting the absorbent process, whilst the cell is Fig. 31.  Fig. 31 (fig. 32, d i 3 .)
The molar teeth of the dugong resemble those of the order bruta, in the total absence of enamel, and of any constriction defining the crown from the fangs. In the Malayan species, only five molars ( fig. 32, 1, 2, 3 Figure 34 shows the dental series of the under jaw of a more strictly carnivorous beast, the hycenodon; the fossil remains of a species of which have been discovered in the oldest tertiary deposits of Hampshire. The symbols denote the homologies of the teeth. The true molars in the one are tuberculate, indicating its tendency to vegetable diet; in the other, they are carnassial, and betoken a peculiarly destructive and bloodthirsty species.
In the Quarterly Geological Journal, No. 13, 1848, p. 36. pi. iv., I have described and figured the entire dental series of one side of the lower jaw of an extinct hoofed quadruped, the dichodon cuspidatus, from eocene or oldest tertiary strata also manifesting the normal number and kinds of teeth, but with In his original memoir, Cuvier described the canines as a fourth pair of incisors, on account of their small size and their trenchant shape ; but he afterwards recognised their true homology with the larger and more laniariform canines of the palceotherium. The cheeropotamus, the anthracotherium, the hyopotamus, the hyracotherium, the oplotherium, the merycopotamus, the hippohyus, and other ancient (eocene and miocene) tertiary mammalian genera presented the forty-four teeth, in number and kind according to that which is here propounded as the typical or normal dentition of the placental mammalia. Amongst the existing genera, the hog (sus) is one of the few that retain this type. Fig. 35 .
Dentition of the Hog (Sus.) Fig. 35 .
Dentition of the Hog (Sus.) Figure 35 , shows the entire permanent series, exposed in both jaws, and indicated individually by their symbols. Fig.  36 The Cuviers divided the molar series of teeth, according to their form, into three kinds: "false molars," "carnassials," and "tubercular molars;" and, in giving the generic characters of mammalia, based the dental formulae on this system: thus the genus felis is characterised as having "fauses molaires |?f, carnassieres j?j, tuberculeusesj?
The uninterrupted line marked "Cuvier" in V. felis of fig. 37 , intersects the teeth in each jaw called called carnassieres ; those anterior to them being the teeth called "fausses molaires ;" the single tooth behind in the upper jaw is the "tuberculeuse." Most zoologists, both at home and abroad, have adopted the Cuvierian system of formalising the molar teeth.
It seems a very natural one in the case of the cat genus ; the tooth p. 4 above plays upon that, to. 1, below, which has a similar remarkable carnassial modification of form ; they fit, indeed, almost as Cuvier describe, like the blades of a pair of TJI Moscmrs.
Cuvier. De Bl. [July, scissors; the two teeth in advance of the carnassial in the upper jaw (p. 3, p. 2) in like manner are opposed to the same number of "fausses molaires" (/>. 4, p. 3) in the under jaw, and the canine c. above plays upon the canine below ; all seems straightforward and symmetrical, save that the little tubercular, m. J, above has no opponent in the lower jaw. And, perhaps, the close observer might notice that whilst the upper canine, c., glides behind its homotype below, the first upper false molar (p. 2) passes anterior to the crown of the first false molar (p.
3) below ; and that the second false molar and carnassial of the upper jaw are also a little in advance of those teeth in the under jaw when the mouth is shut.
In passing to the dentition of the dog ( fig. 37 , canis,) formulised by Cuvier, as : "fausses molaires flf, carnassieres -flf, tuberculeuses fif = -ff it will be observed, that here the first upper false molar (p. 1,) differs from that infelis, inasmuch, as when the mouth is shut, it preserves the same relative position to its opponent below (p. 1,) which the upper canine does to the lower canine, and that the same may be said of the second and the third false molars ; but that with regard to the carnassial above (p. 4,) this tooth repeats the same relative position in regard to the fourth false molar below (p. 4,) and not to that tooth, m. 1, which Cuvier regarded as the lower homotype of the carnassial ; and, indeed, the more backward position of the lower carnassial is so slight, that its significance might well be overlooked, more especially, as the two succeeding tubercular teeth above were opposed to two similar tuberculars below. Cuvier, therefore, leaves us to conclude, that the tooth which had no homotype or answerable opponent above, was either the fourth "fausse molaire" below, or else the first.
How unimportant size and shape are, and how significant relative position is in the determination of the homologies of teeth as of other parts, may be learnt before quitting the natural order of carnivora ; e. g. by the condition of the dental system in the bear (fig. 37, families of the carnivora, assumes those characteristics which adapt it for the peculiar food and habits of the adult, and mark the deviation from the common type, which always accompanies the progress to maturity. The most characteristic modification of this dentition, is the great size and strength of the molars as compared with the canines ; and more especially, the thick and strong conical crowns of the second and third premolars in both jaws, the base of the cone being belted by a strong ridge which defends the subjacent gum.* This form of ?An eminent civil engineer, to whom I showed the jaw of a hyaena, observed that the strong conical tooth with its basal ridge, was a perfect model of a hammer for breaking stones for roads.
